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(57) ABSTRACT

A safety belt buckle includes a base unit, a cover covering
and combined with the base unit, a locking device mounted
in the cover, a torsion spring mounted on the cover, and a
driving unit mounted on the cover. When 1n use, a latch plate
of a safety belt 1s 1nserted 1nto one of the mnsertion slots of
the base unit. Thus, the user has to apply a determined force
to overcome the elastic force of the torsion spring and to
drive the driving unit so as to release the latch plate of the
satety belt, thereby preventing the driving unit from being
driven freely by an external force due to an unintentional
touch or hit, and thereby preventing the latch plate of the
satety belt from being unlatched easily.

9 Claims, 10 Drawing Sheets
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1
SAFETY BELT BUCKLE FOR RACE CAR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a satety belt buckle and,
more particularly, to a safety belt buckle for a race car.

2. Description of the Related Art

A conventional safety belt buckle for a race car comprises
a main body, a rotary drive member and a fastening member.
The main body has a periphery provided with a plurality of
insertion slots and has a top having a center provided with
a post which 1s provided with a square drive portion which
1s provided with a screw hole. The top of the main body 1s
provided with a limit block located beside the post. A
locking device 1s mounted 1n the main body and 1s controlled
by rotation of the post. The rotary drive member includes a
circular disk and a drive handle extending from the circular
disk. The circular disk has a top having a center provided
with a circular recess which has a face provided with a
square mounting hole. The circular disk has a bottom
provided with an arcuate limit slot located beside the square
mounting hole. In assembly, when the rotary drive member
1s mounted on the main body, the square mounting hole of
the rotary drive member 1s mounted on the square drive
portion of the post of the main body, and the arcuate limit
slot of the rotary drive member 1s mounted on the limit block
of the main body. The fasteming member 1s screwed 1nto the
screw hole of the post of the main body so that the rotary
drive member 1s combined with the post of the main body.
When 1n use, a latch plate of a safety belt 1s inserted into one
of the insertion slots of the main body and is locked by the
locking device. When the rotary drive member 1s rotated, the
post of the main body 1s rotated to drive the locking device
so as to unlock the latch plate of the safety belt from the
locking device and to release the latch plate of the safety
belt. At this time, the arcuate limit slot of the rotary drive
member and the limit block of the main body limit the
rotation angle of the rotary drive member. However, rotation
of the rotary drive member directly drives and rotates the
post of the main body so that when the rotary drive member
1s driven by an external force due to an umintentional touch
or hit, the latch plate of the safety belt will be unlatched and
released easily, thereby causing danger to the user.

BRIEF SUMMARY OF THE INVENTION

The primary objective of the present mvention 1s to
provide a safety belt buckle that cannot be unlocked easily
and freely.

In accordance with the present invention, there 1s pro-
vided a safety belt buckle comprising a base unit, a cover
covering and combined with the base unit, a locking device
mounted in the cover, a torsion spring mounted on the cover,
and a driving unit mounted on the cover. The base unit
includes a support base having a top provided with a
plurality of shideways, and a plurality of elastic modules
mounted 1n the slideways. The top of the support base has a
center provided with a recessed flange. The support base 1s
provided with a plurality of abutting pieces surrounding the
recessed tlange. The support base has a periphery provided
with a plurality of spacing blocks and a plurality of insertion
slots located between the spacing blocks. The cover has a top
having a center provided with a tube and a bottom provided
with a recerving space connected to the tube. The cover 1s
provided with a limit block surrounding the tube. The limit
block of the cover has a top provided with a limit boss. The
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receiving space of the cover 1s provided with a plurality of
convex portions, a plurality of concave portions located

between the convex portions, and a plurality of pillars
located in the concave portions. The locking device 1is
mounted 1n the receiving space of the cover and 1ncludes a
fixed post mounted on one of the pillars of the cover, a
plurality of movable posts mounted on the pillars of the
cover and corresponding to the elastic modules of the base
unit, a plurality of springs mounted on the pillars of the
cover and located 1n the fixed post and the movable posts, a
conical spring mounted 1n the receiving space of the cover,
a driven plate mounted in the receiving space of the cover
and abutting the conical spring, a rotation shaft mounted on
the cover, and a fixed disk arranged under the driven plate
and abutting the spacing blocks of the support base. The
driven plate of the locking device has a central portion
provided with a through hole and a hollow lug and has a rim
provided with a plurality of clamping grooves for clamping
the movable posts. The hollow lug of the driven plate has a
notch. The rotation shaft of the locking device includes a
shaft shank extending through the through hole of the driven
plate and provided with a pivot hole, and a pin extending
through the pivot hole of the shait shank and abutting the
hollow lug of the driven plate. The fixed disk of the locking
device has a central portion provided with a retaining hole
to allow 1sertion of the abutting pieces of the support base.
The fixed disk of the locking device has a periphery pro-
vided with a plurality of passages corresponding to the
slideways of the support base. The fixed post and the
movable posts of the locking device extend through the
passages ol the fixed disk. The conical spring of the lockin
device abuts a top of the receiving space of the cover. The
driving unit includes a circular cap and a drive handle
extending from the circular cap. The circular cap of the
driving unit has a bottom provided with a receiving chamber
for covering the tube, the limit block and the torsion spring.
The receiving chamber of the circular cap has a periphery
provided with a limit wall. The circular cap of the dniving
umt has a top provided with a fixing hole secured on the
rotation shait of the locking device, and a limit slot for
receiving the limit boss of the limit block of the cover. The
fixing hole and the limit slot of the circular cap are con-
nected to the receiving chamber. The torsion spring 1s
mounted on the tube of the cover and has two ends abutting
two ends of the limit block of the cover and abutting two
ends of the limit wall of the circular cap.

According to the primary advantage of the present inven-
tion, the user has to apply a determined force to overcome
the elastic force of the torsion spring and to drive the driving,
unit so as to release the latch plate of the safety belt, thereby
preventing the driving unit from being driven freely by an
external force due to an unintentional touch or hit, and
thereby preventing the latch plate of the safety belt from
being unlatched easily, so as to protect the user’s safety.

Further benefits and advantages of the present imnvention
will become apparent after a careful reading of the detailed
description with approprate reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

FIG. 1 1s a perspective view of a safety belt buckle 1n
accordance with the preferred embodiment of the present
invention.

FIG. 2 1s an exploded perspective view of the safety belt

buckle as shown in FIG. 1.



US 9,545,133 Bl

3

FIG. 3 1s another exploded perspective view of the safety
belt buckle as shown i FIG. 1.

FIG. 4 1s a cross-sectional view of the safety belt buckle
as shown in FIG. 1.

FIG. 5§ 1s a schematic operational view of the safety belt
buckle for a safety belt as shown 1 FIG. 1 1n use.

FIG. 6 1s a schematic operational view of the safety belt
buckle for a safety belt as shown 1n FIG. 4 in use.

FIG. 7 1s a partially exploded perspective view of the
satety belt buckle as shown in FIG. 1.

FIG. 8 15 a top assembly view of the safety belt buckle for
a safety belt as shown 1n FIG. 5.

FIG. 9 1s a schematic operational view of the safety belt
buckle for a safety belt as shown 1 FIG. 8 1n use.

FIG. 10 1s a schematic operational view of the safety belt
buckle for a safety belt as shown 1 FIG. 6.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

Referring to the drawings and initially to FIGS. 14, a
safety belt buckle 1n accordance with the preferred embodi-
ment of the present invention comprises a base unit 1, a
cover 2 covering and combined with the base unit 1, a
locking device 3 mounted 1n the cover 2, a torsion spring 4
mounted on the cover 2, and a dniving unit S mounted on the
cover 2.

The base unit 1 includes a support base 11 having a top
provided with a plurality of slideways 112, and a plurality of
clastic modules 12 mounted 1n the slideways 112. The top of
the support base 11 has a center provided with a recessed
flange 111, and each of the slideways 112 extends from the
recessed tlange 111 to a periphery of the support base 11.
The slideways 112 of the support base 11 are arranged 1n a
radiating manner. The support base 11 1s provided with a
plurality of abutting pieces 113 surrounding the recessed
flange 111 and arranged 1n a circular manner. The periphery
of the support base 11 1s provided with a plurality of spacing
blocks 114 and a plurality of insertion slots 1135 located
between the spacing blocks 114. The spacing blocks 114 of
the support base 11 are arranged 1n a radiating manner.

The cover 2 has a top having a center provided with a tube
21 and a bottom provided with a receiving space 22 con-
nected to the tube 21. The cover 2 1s provided with a limit
block 211 surrounding the tube 21. The limit block 211 of
the cover 2 has a semi-circular shape and has a top provided
with a limit boss 212. The receiving space 22 of the cover
2 1s provided with a plurality of convex portions 222, a
plurality of concave portions 221 located between the con-
vex portions 222, and a plurality of pillars 223 located in the
concave portions 221. Thus, the receiving space 22 of the
cover 2 presents a star-shaped profile.

The locking device 3 1s mounted 1n the receiving space 22
of the cover 2 and includes a fixed post 31 mounted on one
of the pillars 223 of the cover 2, a plurality of movable posts
32 mounted on the pillars 223 of the cover 2 and corre-
sponding to the elastic modules 12 of the base unit 1, a
plurality of springs 33 mounted on the pillars 223 of the
cover 2 and located 1n the fixed post 31 and the movable
posts 32, a conical spring 34 mounted 1n the receiving space
22 of the cover 2 and corresponding to the tube 21 of the
cover 2, a driven plate 35 mounted in the receiving space 22
of the cover 2 and abutting the conical spring 34, a rotation
shatt 36 mounted on the cover 2, and a fixed disk 37
arranged under the driven plate 35 and abutting the spacing
blocks 114 of the support base 11.
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The driven plate 35 of the locking device 3 has a central
portion provided with a through hole 351 and a hollow lug
352 and has a rim provided with a plurality of clamping
grooves 353 for clamping the movable posts 32. The hollow
lug 352 of the driven plate 35 has a notch. The rotation shaft
36 of the locking device 3 includes a shait shank 361
extending through the through hole 351 of the driven plate
35 and provided with a pivot hole 3611, and a pin 362
extending through the pivot hole 3611 of the shait shank 361
and abutting the hollow lug 352 of the driven plate 35. The
fixed disk 37 of the locking device 3 has a central portion
provided with a retaining hole 371 to allow insertion of the
abutting pieces 113 of the support base 11 so as to position
the fixed disk 37. The fixed disk 37 of the locking device 3
has a periphery provided with a plurality of passages 372
corresponding to the slideways 112 of the support base 11.
The fixed disk 37 of the locking device 3 has a nm provided
with a plurality of openings 373. The fixed post 31 and the
movable posts 32 of the locking device 3 extend through the
passages 372 of the fixed disk 37. The fixed post 31 of the
locking device 3 has an end provided with an interior hole
311 for mounting one of the springs 33. Each of the movable
posts 32 of the locking device 3 has an end provided with an
interior hole 321 for mounting one of the springs 33. The
conical spring 34 of the locking device 3 abuts a top of the
receiving space 22 of the cover 2.

The driving unit 5 includes a circular cap 51 and a drive
handle 52 extending from the circular cap 51. The circular
cap 51 of the dniving unit 5 has a bottom provided with a
receiving chamber 511 for covering the tube 21, the limit
block 211 and the torsion spring 4. The receiving chamber
511 of the circular cap 51 has a periphery provided with a
limit wall 514 abutting the limit block 211 of the cover 2.
The limit wall 514 of the circular cap 351 extends imnward and
has a semi-circular shape. The circular cap 51 of the driving
unit 3 has a top provided with a fixing hole 512 secured on
the rotation shaft 36 of the locking device 3, and a limat slot
513 for receiving and limiting the limit boss 212 of the limat
block 211 of the cover 2. The fixing hole 512 and the limit
slot 513 of the circular cap 51 are connected to the receiving,
chamber 511. The limit slot 513 of the circular cap 51 has an
arcuate shape.

The torsion spring 4 1s mounted on the tube 21 of the
cover 2 and has two ends abutting two ends of the limait block
211 of the cover 2 and abutting two ends of the limit wall
514 of the circular cap 51.

In the preferred embodiment of the present invention, the
support base 11 has five slideways 112, the base unit 1
includes four elastic modules 12, and the locking device 3
includes four movable posts 32.

In the preferred embodiment of the present invention, the
support base 11 has a bottom provided with an annular
groove 116, and the safety belt buckle further comprises an
annular plate 6 mounted in the annular groove 116 of the
support base 11.

In the preferred embodiment of the present invention, the
base unit 1, the annular plate 6 and the cover 2 are combined
by screwing. Each of the spacing blocks 114 of the support
base 11 1s provided with a first bore 1141, the annular plate
6 1s provided with a plurality of second bores 61, each of the
convex portions 222 of the cover 2 1s provided with a
locking bore 2221, and the safety belt buckle further com-
prises a plurality of fastener members 13 each extending
through each of the second bores 61 of the annular plate 6
and the first bore 1141 of each of the spacing blocks 114, and
cach screwed ito the locking bore 2221 of each of the
convex portions 222.




US 9,545,133 Bl

S

In the preferred embodiment of the present invention, the
base unit 1, the cover 2, the driving unit 5 and the annular
plate 6 are made of metallic matenial that 1s selected from
any one ol copper, stainless steel, aluminum, zinc or iron.
Thus, the annular plate 6 can enhance the whole strength of
the base unit 1.

In the preferred embodiment of the present nvention,
cach of the elastic modules 12 of the base unit 1 includes a
support rod 121, a slide 123 mounted on the support rod 121
and having a side provided with a stop 1232 abutting one of
the movable posts 32, and a tensile spring 122 mounted on
the support rod 121 and biased between the support rod 121
and the slide 123. The slhide 123 of each of the elastic
modules 12 1s provided with an aperture 1231 mounted on
the support rod 121.

In the preferred embodiment of the present invention, the
fixing hole 512 of the circular cap 51 1s mounted on and
combined with a top of the shaft shank 361 of the rotation
shaft 36 by a locking member 54 which extends through a
washer 53 and the fixing hole 512 of the circular cap 51 and
1s screwed 1nto the shait shank 361 of the rotation shait 36.
The top of the shaft shank 361 1s provided with a positioning
stud 3612 secured 1n the fixing hole 512 of the circular cap
51 to allow screwing of the locking member 54. The shatt
shank 361 of the rotation shaft 36 has a bottom provided
with an abutting stub 3613 inserted into the recessed tlange
111 of the support base 11. Preferably, the positioning stud
3612 of the shaft shank 361 has a square shape, and the
fixing hole 512 of the circular cap 51 also has a square shape.
The base unit 1 further includes a ball 117 received 1n the
recessed flange 111 of the support base 11 and located
between the recessed flange 111 of the support base 11 and
the abutting stub 3613 of the shaft shank 361.

In the preferred embodiment of the present invention, the
torsion spring 4 1s provided with a hollow portion 411
mounted on the tube 21 of the cover 2. The torsion spring 4
1s made ol a wire 40 which 1s wound successively to form
a helical torque portion 41. The torque portion 41 of the
torsion spring 4 1s provided with two resting sections 42
abutting the two ends of the limit block 211 of the cover 2
and abutting the two ends of the limit wall 514 of the circular
cap 31.

In operation, referring to FIGS. 8-10 with reference to
FIGS. 1-7, when a latch plate 71 of a safety belt 7 1s inserted
into one of the msertion slots 115 of the base unit 1 as shown
in FI1G. 5, the stop 1232 of the slide 123 of one of the elastic
modules 12 1s pushed by the latch plate 71 of the safety belt
7 to compress the tensile spring 122, so that the slide 123 1s
moved inward in one of the slideways 112 of the support
base 11. In such a manner, one of the movable posts 32 of
the locking device 3 1s released from the stop 1232 of the
slide 123 and 1s pushed downward by the restoring force of
one of the springs 33 to lock a hole (not labeled) of the latch
plate 71, so that the latch plate 71 of the safety belt 7 1s
locked by one of the movable posts 32 of the locking device
3 and retained by the slide 123 of one of the elastic modules
12 as shown 1n FIG. 6.

On the contrary, when the drive handle 52 of the dniving
unit 5 1s driven, the circular cap 51 of the driving unit 3 1s
rotated to spin the rotation shait 36 of the locking device 3.
At this time, the pin 362 of the rotation shaft 36 initially
abuts the notch of the hollow lug 352 of the driven plate 35.
When the rotation shait 36 of the locking device 3 1s rotated,
the pin 362 of the rotation shaft 36 1s moved toward an edge
of the hollow lug 352 to push the driven plate 35 upward and
to compress the conical spring 34, so that each of the
movable posts 32 of the locking device 3 1s moved upward
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6

by the driven plate 35 to release the latch plate 71 of the
satety belt 7, and each of the springs 33 1s compressed. In
such a manner, after the latch plate 71 of the safety belt 7 1s
unlocked from one of the movable posts 32 of the locking
device 3, the latch plate 71 of the safety belt 7 and the slide
123 of one of the elastic modules 12 are pushed outward by
the restoring force of the tensile spring 122, so that the latch
plate 71 of the safety belt 7 1s detached from one of the
insertion slots 115 of the base unit 1 as shown 1n FIG. 10.

After the latch plate 71 of the safety belt 7 1s released from
the base umit 1, the driven plate 35 1s pushed by the restoring
force of the comical spring 34 to return to the original
position, the slide 123 of one of the elastic modules 12 1s
pushed by the restoring force of the tensile spring 122 to
return to the original position, and the movable posts 32 are
pushed by the restoring force of the springs 33 to return to
the original position, so that the stop 1232 of the slide 123
of one of the elastic modules 12 presses one of the movable
posts 32 again, and the rotation shait 36 and the driving unit
5 are driven to rotate reversely to the original position.

It 1s to be noted that, the two resting sections 42 of the
torque portion 41 of the torsion spring 4 abut the two ends
of the limit block 211 of the cover 2 and abut the two ends
of the limit wall 514 of the circular cap 51 so that the torsion
spring 4 1s biased between the circular cap 51 of the driving
unit 5 and the limit block 211 of the cover 2. In such a
manner, when the circular cap 31 of the driving unit 5 1s
rotated relative to the limit block 211 of the cover 2, the
torsion spring 4 provides a resistance to the circular cap 51
of the drniving umit 5, so that the user has to apply a larger
force to overcome the elastic force of the torsion spring 4 so
as to rotate the circular cap 51 of the driving unit 5 and to
release the latch plate 71 of the safety belt 7. At this time, the

limit slot 513 of the circular cap 51 guides and limits
movement of the limit boss 212 of the limit block 211 of the
cover 2 as shown 1n FIGS. 8 and 9.

Accordingly, the user has to apply a determined force to
overcome the elastic force of the torsion spring 4 and to
drive the driving unit 5 so as to release the latch plate 71 of
the safety belt 7, thereby preventing the driving unit S from
being driven freely by an external force due to an uninten-
tional touch or hit, and thereby preventing the latch plate 71
of the safety belt 7 from being unlatched easily, so as to
protect the user’s safety.

Although the invention has been explained in relation to
its preferred embodiment(s) as mentioned above, 1t 1s to be
understood that many other possible modifications and
variations can be made without departing from the scope of
the present invention. It 1s, therefore, contemplated that the
appended claim or claims will cover such modifications and
variations that fall within the true scope of the invention.

The mmvention claimed 1s:

1. A safety belt buckle comprising:

a base unit;

a cover covering and combined with the base unit;

a locking device mounted in the cover;

a torsion spring mounted on the cover; and

a driving umit mounted on the cover;

wherein:

the base unit includes:

a support base having a top provided with a plurality of

slideways; and

a plurality of elastic modules mounted in the slideways;

the top of the support base has a center provided with a

recessed flange;

the support base 1s provided with a plurality of abutting

pieces surrounding the recessed flange;
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the support base has a periphery provided with a plurality
of spacing blocks and a plurality of insertion slots
located between the spacing blocks;

the cover has a top having a center provided with a tube
and a bottom provided with a receiving space con-
nected to the tube;

the cover 1s provided with a limit block surrounding the
tube;

the limit block of the cover has a top provided with a limat
boss;

the receiving space of the cover 1s provided with a
plurality of convex portions, a plurality of concave
portions located between the convex portions, and a
plurality of pillars located 1n the concave portions;

the locking device 1s mounted 1n the receiving space of the
cover and includes:

a fixed post mounted on one of the pillars of the cover;

a plurality of movable posts mounted on the pillars of the
cover and corresponding to the elastic modules of the
base unit;

a plurality of springs mounted on the pillars of the cover
and located 1n the fixed post and the movable posts;

a conical spring mounted 1n the receiving space of the
cover;

a driven plate mounted in the receiving space of the cover
and abutting the comnical spring, a rotation shait
mounted on the cover; and

a fixed disk arranged under the driven plate and abutting
the spacing blocks of the support base;

the driven plate of the locking device has a central portion
provided with a through hole and a hollow lug and has
a rim provided with a plurality of clamping grooves for
clamping the movable posts;

the hollow lug of the driven plate has a notch;

the rotation shaft of the locking device includes a shaft
shank extending through the through hole of the driven
plate and provided with a pivot hole, and a pin extend-
ing through the pivot hole of the shaft shank and
abutting the hollow lug of the driven plate;

the fixed disk of the locking device has a central portion
provided with a retaining hole to allow insertion of the
abutting pieces of the support base;

the fixed disk of the locking device has a periphery
provided with a plurality of passages corresponding to
the slideways of the support base;

the fixed post and the movable posts of the locking device
extend through the passages of the fixed disk;

the conical spring of the locking device abuts a top of the
receiving space of the cover;

the driving unit includes a circular cap and a drive handle
extending from the circular cap;

the circular cap of the driving unit has a bottom provided
with a receiving chamber for covering the tube, the
limit block and the torsion spring;

the receiving chamber of the circular cap has a periphery
provided with a limiat wall;

the circular cap of the driving unit has a top provided with
a fixing hole secured on the rotation shait of the locking
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device, and a limit slot for receiving the limit boss of
the limit block of the cover;

the fixing hole and the limit slot of the circular cap are
connected to the receiving chamber; and

the torsion spring 1s mounted on the tube of the cover and
has two ends abutting two ends of the limit block of the
cover and abutting two ends of the limit wall of the
circular cap.

2. The safety belt buckle of claim 1, wherein:

the torsion spring 1s provided with a hollow portion
mounted on the tube of the cover:

the torsion spring 1s made of a wire which 1s wound
successively to form a helical torque portion; and

the torque portion of the torsion spring 1s provided with
two resting sections abutting the two ends of the limait
block of the cover and abutting the two ends of the limat
wall of the circular cap.

3. The safety belt buckle of claim 1, wherein the support
base has a bottom provided with an annular groove, and the
safety belt buckle further comprises an annular plate
mounted in the annular groove of the support base.

4. The safety belt buckle of claim 3, wherein each of the
spacing blocks of the support base 1s provided with a first
bore, the annular plate 1s provided with a plurality of second
bores, each of the convex portions of the cover 1s provided
with a locking bore, and the safety belt buckle further
comprises a plurality of fastener members each extending
through each of the second bores of the annular plate and the
first bore of each of the spacing blocks, and each screwed
into the locking bore of each of the convex portions.

5. The safety belt buckle of claim 1, wherein:

cach of the elastic modules of the base unit includes:

a support rod;

a slide mounted on the support rod and having a side
provided with a stop abutting one of the movable posts;
and

a tensile spring mounted on the support rod and biased
between the support rod and the slide; and

the slide of each of the elastic modules 1s provided with
an aperture mounted on the support rod.

6. The safety belt buckle of claim 1, wherein the fixing
hole of the circular cap 1s mounted on and combined with a
top of the shaft shank of the rotation shait by a locking
member which extends through a washer and the fixing hole
of the circular cap and 1s screwed into the shaft shank of the
rotation shaft.

7. The safety belt buckle of claim 6, wherein the top of the
shaft shank 1s provided with a positioning stud secured 1n the
fixing hole of the circular cap to allow screwing of the
locking member.

8. The safety belt buckle of claim 7, wherein the shaft
shank of the rotation shaft has a bottom provided with an
abutting stub inserted into the recessed flange of the support
base.

9. The safety belt buckle of claim 8, wherein the base unit
1 further includes a ball received 1n the recessed flange of the
support base and located between the recessed flange of the
support base and the abutting stub of the shaft shank.
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